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We generalize the definition of satellites with respect to presheaves (and copresheaves) with trace in the sense of [1] ; a presheaf with trace is replaced by a graph with a pair of diagrams defined on it.
We show that the right satellite functor is left adjoint to the left satellite functor, and that a functor having a right (left) adjoint preserves right (left) satellites.
In particular cases the construction of satellites is given. We shall denote by S(X, Y ), where X and Y are categories, the category of which the objects are graphs S together with two diagrams F = F (S) : S −→ X and G = G(S) : S −→ Y ; the morphisms in S(X, Y ) are defined in the natural way.
We have an isomorphism
given by (X S of graphs and their morphisms, let the graphs X, Y and A be categories, and let the diagrams T and V be functors. We will call a morphism of diagrams δ : T F −→ V G an S-connecting morphism (more precisely, an (S, F, G)-connecting morphism) δ : T −→ V . In this case we shall call the triple (T, δ, V ) an S-connected pair (of functors with values in A). If an S-connected pair (T, δ, V ) is right universal (left universal), then we say that V is a right satellite for T (T is a left satellite for V ) relative to S and we write V = S 1 T (T = S 1 V ). The satellites of functors with respect to copresheaves (with trace) in the sense of [1] are special cases of satellites in the sense of Definition 2. This also applies to satellites of contravariant functors relative to presheaves. Moreover, unlike [1] , Definition 2 allows to consider satellites of (covariant) functors relative to presheaves and satellites of contravariant functors relative to copresheaves. Example 4. Let K : Y −→ A be a functor and Σ a graph with a distinguished object Σ. We shall denote by Σ ′ the full subgraph of Σ such that |Σ ′ | = |Σ| − {Σ}.
We will furthermore choose: a subgraph S of the category Y Σ , whose objects will be called resolutions; a subcategory X of the category A Σ ′ , whose objects will be called complexes; and a functor T : X −→ A, which will be called the homology (or homotopy) functor. We shall require the functor K to induce a diagram S −→ X, which we shall denote by F (S). Next we define the diagram G(S) : S −→ Y by G(S)(−) = (−)(Σ). The functor S 1 T : Y −→ A (provided it exists) will be called the derivative of the functor K, relative to the triple (S, X, T ). Under an appropriate choice of this triple, one obtain the derivatives in the sense of [2] (from which the idea of considering derived functors as homologies of satellite functors is also taken) and [3, 4, 5, 6] ; here it makes no difference whether left or right derivatives are used.
In Examples 3 and 4, only the covariant case was considered; the contravariant case can be considered analogously.
We return again to Situation 2 and will suppose for simplicity that A admits satellites relative to (X, Y ), i.e. 
(where (X, A) is the category of functors from X to A and (Y , A) has the analogous meaning) and there are natural isomorphisms
In this way, we obtain the bifunctors (5) and (6) from each other using (1).
Let us add two more properties of satellites:
Theorem 9. Let K : A −→ B be a functor. If the pair (T, δ, V ) is right universal (left universal) and the functor K has a right (left) adjoint, then the pair (KT, Kδ, KV ) is also right (left) universal.
We turn to the construction of satellites. Let A = Sets, X and Y small categories, and T : X −→ A, S ∈ S(X, Y ) fixed. We shall define a functor Y · S · T : Y −→ A as follows. We put
where ∼ is the smallest equivalence relation under which cls(yG(s), S 1 , t) = cls(y, S 2 , T F (s)(t))
for each S-morphism s :
by cls(y, S, t) −→ cls(f y, S, t). Theorem 11. Let A = Sets and let X, Y be small categories, S ∈ S(X, Y ) and
This also makes it possible to construct satellites, and in the case when A is a variety of universal algebras (for instance, the category of abelian groups), the passage from Sets to A works in the same way as it does for limits: for right satellites one should take the A-free algebra over Y · S · T (Y ) (for every Y ∈ |Y |), then take the (minimal) quotient that makes every δ(S) a homomorphism; for left satellites one only needs to equip (Y , A)(Y · S · (X(X, ?)), V (?)) (for every X ∈ |X|) with an appropriate A-algebra structure.
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